Identification of a novel germline MET mutation in dogs.
The MET proto-oncogene encodes a transmembrane tyrosine kinase receptor that mediates multiple functions such as migration, cycling and survival by binding to hepatocyte growth factor (HGF). Dysregulation of MET through inappropriate expression or mutation has been shown to play an important role in human cancers. Furthermore, inherited mutations in MET are known to contribute to the development of gastric and renal cancer in humans. Lastly, mouse models of MET mutations lead to the development of a wide variety of cancers including lymphomas, sarcomas and some forms of carcinoma. In the process of cloning canine MET, a novel germline point mutation was found in the juxtamembrane domain (G966S) in two of the templates used for cloning, both of which were derived from Rottweiler dogs, a breed believed to be at high risk for the development of several cancers. Screening of germline DNA from a variety of breeds revealed that this mutation was present in approximately 70% of Rottweiler dogs and <5% of all other breeds examined, suggesting a breed-specific heritable mutation. Stable transfection of the G966S mutant form of MET into NIH3T3 cells resulted in enhanced baseline scattering and migration of the cells, which was further increased in the presence of HGF. This study supports the notion that particular dog breeds may carry germline mutations that contribute to high rates of cancer in a manner similar to heritable, cancer-associated mutations in humans.